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DETAILED ACTION 

Response to Amendment 

Applicant's election of claims 1-18 in the reply filed on 1/28/2008 is acknowledged. 
Because applicant did not distinctly and specifically point out the supposed errors in the 
restriction requirement, the election has been treated as an election without traverse (MPEP 
§ 818.03(a)). 

Claims 19-30 are withdrawn from further consideration pursuant to 37 CFR 1.142(b) as 
being drawn to a nonelected species, there being no allowable generic or linking claim. Election 
was made without traverse in the reply filed on 1/28/2008. 

Claim Objections 

1. Claims 1-10 are objected to because of the follow ing informalities: Claim 1 states "in a 
capping layer to a chamber." Examiner believes this should read "...in a chamber." Appropriate 
correction is required. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent ma) not he obtained though the itn ention is not identically disclosed or described as set forth in 
section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-3, 9-12 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nguyen (US 6,013,399) in light of Nakamura et al. (US 5,429,730). 

Claims 1-2: Nguyen teaches a method of forming a multi-layer work piece comprising a 
capping layer (Abst.) wherein the silicon capping layer is formed using vapor deposition (7:58- 
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61) and explains that it is necessary to repair defects that appear in the capping layer (4:9-14) 
because defects in the multilayer mask negatively impact the reflectivity of the mask (3:49-55). 
What it does not teach is the particular method used for correcting these defects. Nakamura 
teaches a method of correcting recessed defects (claimed pinholes) in a film (10:29-31) 
comprising the steps of placing a work piece with a defect into a chamber (see, e.g., Fig. 1), 
inspecting the work piece for defects (10:3 1-35), introducing a precursor gas into the area of the 
chamber (10:35-42; Fig. 1) and directing an electron beam at the defect to deposit the precursor 
material into the deled ( 1 0:35-49; for electron beam: 1 1:24-25) wherein the electron beam 
causes the precursor gas to dissociate (10:35-49; because Nakamura teaches that an Si-H 
precursor gas is used to form the silicon-containing deposit, the gas must be dissociated to form 
this material). Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have applied the method of Nakamura to the multilayer work piece of 
Nguyen in order to have corrected defects in the capping layer. 

Claim 3: Nguyen also teaches that the corrected film comprises silicon (7:58-61). 

Claims 9-10: Nguyen further teaches that the multilayer work piece is a multilayer mask 
blank (3:61-67). 

With respect to Claims 11-12: Nguyen also teaches that the multilayer work piece is a 
EUV mask (3:61-67) comprising a reflective multilayer (3:49-51) wherein a capping layer is 
formed on top of the reflective multilayer (Fig. 6). 

Claim 14: Nguyen further teaches that the absorbing layer and buffer layer are etched to 
pattern a desired mask (8:66-9:16; 9:66-67). With respect to re-inspecting the layer for defects 
and re-filling any defects found, it would have been obvious to one of ordinary skill in the art at 
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the time the invention was made to have repeated the steps in the combined method of Nakamura 
and Nguyen in order to have eliminated any and all defects discovered in the capping layer. 

4. Claims 4 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakamura and Nguyen in light of Sherman (US 5,916,365). 

Claims 4 and 13: Nguyen teaches all the limitations of claims 3 and 12 in light of 
Nakamura, as discussed above. Nakamura further teaches that the precursor gas used to fill the 
defect is a gas with Si-H bonds, but fails to expressly teach that said gas is silane (SiH 4 ). 
Sherman teaches that silane is a known precursor gas for forming elemental silicon (7:33-37). 
The selection of a known material based on its suitability for its intended use supported a prima 
facie obviousness determination in Sinclair & Carroll Co. v. Interchemical Corp., 325 U.S. 327, 
65 USPQ 297 (1945). Thus it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have used silane as the Si-H gas with the predictable expectation 
of successfully forming a silicon dioxide deposit. 

5. Claims 5-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nguyen and 
Nakamura in light of Singh (US 6,449,086) and further in light of Marsh et al. (US 
2002/0028556) with reference to Lutz (US 6,762,072). 

Nguyen teaches all the limitations of claim 1 in light of Nakamura, as discussed above. 
What it does not teach is that the capping layer comprises ruthenium. Singh teaches a multilayer 
reflective work piece (3:3-9) comprising alternating layers of Mo and Si (4:26-28) with a 
capping layer on the reflective layers wherein the capping layer comprises ruthenium (3:49-55). 
The selection of a known material based on its suitability for its intended use supported a prima 
facie obviousness determination in Sinclair & Carroll Co. v. Interchemical Corp., 325 U.S. 327, 
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65 USPQ 297 (1945). Because both Nguyen and Singh teach substantially identical multilayer 
reflective work pieces, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to have substituted ruthenium for amorphous carbon as the material used 
to form the capping layer. 

i Formatted: Bullets and Numbering 

Nguyen and Singh, however, fail to teach how defects in the capping layer are corrected. 
While Nakamura leaches a method for correcting these defects, it fails to teach that its method 
can be applied to correcting defects in a ruthenium layer. Marsh, however, teaches a method of 
depositing ruthenium using triruthenium dodecacarbonyl (Ru3(CO)i2) as a ruthenium precursor 
0040) in a laser assisted CVD process (K 0037). Furthermore, it is known in the art that laser 
assisted CVD and electron beam induced CVD are recognized equivalents (see, e.g., Lutz at 
3:43-49). Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have used triruthenium dodecacarbonyl as the ruthenium precursor in 
order to have repaired defects in the ruthenium capping layer of Nguyen and Singh. 

6. Claims 7-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Nguyen, 

Nakamura and Singh in light of Kaito (US 4,950,498). 

Claims 1 and 7-8: Nguyen teaches all the limitations of claim 1 in light of Nakamura, as 
discussed above. What it does not teach is that the capping layer comprises carbon. Singh also 
teaches that the capping layer comprises carbon (3:49-55). Nguyen and Singh, however, fail to 
teach how defects in the capping layer are corrected. Kaito teaches a method of correcting 
recessed defects (claimed pinholes) in a carbon film by introducing a pyrene (claimed 
hydrocarbon) gas and irradiating the gas with a focused ion beam to dissolve the gas and form a 
carbon deposit (2:41-51). While Kaito teaches that this is accomplished with a focused ion 
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beam, Nakamura explains that an electron beam can be used in the place of a focused ion beam, 
as discussed above. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have applied the method of Nakamura to correcting defects in a carbon 
film, as taught by Kaito, with the predictable expectation of successfully correcting defects in the 
carbon film. 

Formatted: Bullets and Numbering : 

7. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nguyen and 

Nakamura in light of Yan et al. (US 5,928,817). 

Claim 15: Nguyen teaches all the limitations of claim 1 1 in light of Nakamura, as 
discussed above. Also, as discussed above, it would have been obvious to one of ordinary skill 
in the art at the time the invention was made to have repeated the steps in the combined method 
of Nakamura and Nguyen in order to have eliminated any and all defects discovered in the 
capping layer. However, these references do not expressly teach that the EUV mask is cleaned. 
Yan, however, teaches a method of forming a multilayer reflecting mask with a capping layer 
(Abst.) and explains that the surface can be cleaned in order to extend the lifetime of the 
substrate (5:16-20). Thus, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have cleaned the EUV mask in order to have improved the 
cleanliness of the process. 

Formatted L ill I an I Nu n' ering 

K : Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakamura and 

Nguyen in light of Narui et al. (US 2004/0007722). 

Claim 16: Nguyen teaches all the limitations of claim 1 1 in light of Nakamura, as 
discussed above. However, Nakamura fails to teach how the electron beam is generated. Narui 
teaches the use of an electron beam, wherein the beam is generated by an electron optical system 
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(U 0505). Thus, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have used an electron optical system to generate the electron beam 
because it is known in the art that this is a suitable means of generating an electron beam. 

y. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nguyen, 

Nakamura and Yan in light of Sakano et al. (US 2004/0007560). 

Claim 17: Nakamura teaches all the limitations of claim 15 in light of Nguyen and Yan, 
as discussed above. What these references do not expressly teach, however, is that the growth 
rate is modulated by adjusting the voltage of the electron beam. Sakano teaches that, in a vapor 
deposition process, variations in the voltage are used to predict the amount of consumed material 
and the thickness of the deposited film (]f 0032). Thus, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have varied the voltage of the 
electron beam in Nguyen and Nakamura in order to have controlled the growth rate of the defect 
deposit with the predictable expectation of success. 

I (i. Claim I X is rejected under 35 U.S.C. 103(a) as being unpatentable over Nguyen, 
Nakamura. Van and Sakano in light of Kirkpatrick etal. (US 2002/0051846).! 

Claim 18: Nakamura further leaches that the voltage can be altered to affect the ability 
to deposit the material into a fine region (28:5-13). Furthermore, Kirkpatrick teaches that the 
diameter of a beam can be set by adjusting the voltage fl[ 0033). "[Wjhere the general conditions 
of a claim are disclosed in the prior art, it is not inventive to discover the optimum or workable 
ranges by routine experimentation." In re Alter, 105 USPQ 233, 235 (CCPA 1955). Thus, it 
would have been obvious to one of ordinary skill in the art at the time the invention was made to 
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have increased the voltage of the electron beam in order to have increased the spatial resolution 
of the filling with the predictable expectation of success. 

Conclusion 

Gupta et al. (US 6,656,643) is cited as relevant because it teaches a method of forming a 
multilayer EUV mask wherein a part of the mask is inspected for defects and subsequently 
corrected with an ion beam. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ROBERT VETERE whose telephone number is (571)270-1864. 
The examiner can normally be reached on Mon-Fri 9-6. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Cleveland can be reached on 571-272-1418. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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